[Functional restoration of tumor suppressor p53 alters susceptibility of glioblastoma cells to irradiation--analysis using a cell line containing a temperature-sensitive mutant].
To examine the functional role of tumor suppressor p53 in radiosensitivity of glioblastoma multiforme cells, I analyzed radiosensitivity of three glioblastoma cell lines with different p53 statuses: LN444 (wild-type p53), U251MG (mutant R273Q), and LN382 (mutant V197L). The mutant V197L is a temperature-sensitive (ts) mutant, of which transcriptional activity is almost normal at 34 degrees C but lost at 37 degrees C in yeast p53 functional assay. Transcriptional activity V197L p53 on mdm2, p21/WAF1, and Bax promoters determined by a luciferase assay increased respectively by 6.5, 33.4, and 4.9 folds at 34 degrees C, compared to those at 37 degrees C. Semiquantitative multiplex RT-PCR showed a slight increase of Bax mRNA expression at 34 degrees C but a marked increase of p21 mRNA expression, indicating that this ts mutant restored transcriptional activity predominantly on p21 promoter at the permissible temperature. Corresponding to the p21 transactivation, growth of LN382 cells was completely arrested without apoptosis when cultured at 34 degrees C but this arrest was reversed at 37 degrees C with a delay time subsequently to 24 or 48 h of culture at 34 degrees C. Clonogenic assay showed that dose-dependent radiosensitivity of LN382 cells to gamma-irradiation was markedly enhanced at 34 degrees C compared to that at 37 degrees C, whereas those of LN444 and U251MG were not changed between 34 and 37 degrees C. This sensitization was not attributable to apoptosis induction, since no DNA ladder formation nor sub-G1/0 phase cells were observed. Instead, cell cycle analysis demonstrated G1 and G2M arrest of the LN382 cells cultured at 34 degrees C after irradiation. In agreement to this, an increase of p21 expression was further enhanced by irradiation. In conclusion, these findings altogether suggest that p21 expression by restoration of p53 function can increase the radiosensitivity of glioblastoma cells by arresting the cells at G1 and G2M phases.